Plant formins: diverse isoforms and unique molecular mechanism.
The completed genome from the model plant Arabidopsis thaliana reveals the presence of a diverse multigene family of formin-like sequences, comprising more than 20 isoforms. This review highlights recent findings from biochemical, cell biological and reverse-genetic analyses of this family of actin nucleation factors. Important advances in understanding cellular function suggest major roles for plant formins during cytokinesis and cell expansion. Biochemical studies on a subset of plant formins emphasize the need to examine molecular mechanisms outside of mammalian and yeast systems. Notably, a combination of solution-based assays for actin dynamics and timelapse, single-filament imaging with TIRFM provide evidence for the first non-processive formin (AtFH1) in eukaryotes. Despite these advances it remains difficult to generate a consensus view of plant formin activities and cellular functions. One limitation to summarizing formin properties relates to the enormous variability in domain organization among the plant formins. Generating homology-based predictions that depend on conserved domains outside of the FH1 and FH2 will be virtually impossible for plant formins. A second major drawback is the lack of facile techniques for examining dynamics of individual actin filaments within live plant cells. This constraint makes it extremely difficult to bridge the gap between biochemical characterization of particular formin and its specific cellular function. There is promise, however, that recent technical advances in engineering appropriate fluorescent markers and new fluoresence imaging techniques will soon allow the direct visualization of cortical actin filament dynamics. The emergence of other model systems for studying actin cytoskeleton in vivo, such as the moss Physcomitrella patens, may also enhance our knowledge of plant formins.